Elevated basal firing rates and enhanced responses to 8-Br-cAMP in locus coeruleus neurons in brain slices from opiate-dependent rats.
Extracellular, single unit activity was recorded in noradrenergic neurons of the nucleus locus coeruleus (LC) in brain slices prepared from rats treated chronically with morphine. In contrast to previous reports, basal firing rates of LC neurons were 2-fold higher in slices from opiate-dependent animals compared to controls and they remained elevated for at least 7 h. In neurons from dependent animals the maximal excitation in response to 8-bromoadenosine 3':5'-cyclic monophosphate (8-Br-cAMP), but not the EC50, was found to be substantially greater than in controls. This result parallels biochemical evidence of an up-regulation of the cAMP pathway in the LC of opiate-dependent animals. There was no difference in the response to glutamate between cells from dependent and control animals. We conclude that an increase in basal firing rate, possibly mediated by an up-regulation of the intrinsic cAMP pathway, contributes to the hyperactivity of the LC during opiate withdrawal in vivo.